To assess the effects of dietary oil source on productive and reproductive traits, sunflower oil, flax oil, corn oil or fish oil were induced in quail diets. One hundred and sixty eight 7 weeks old Japanese quail were randomly assigned to 4 groups (12 males and 30 female each) with 3 replicates per group containing 4 males and 10 females each and fed for 13 weeks (including one week as adaptation period) on a commercial diet supplemented with 3% of sunflower oil (T1), Flax oil (T2), corn oil (T3), or fish oil (T4). The birds received water and feed ad libitum during the study. Results of experiment revealed that dietary supplementation with different sources of oil had no significant effect on male body weight, female body weight and feed consumption of quails. Dietary fish oil at the inclusion level of 3% (T4) recorded the best results (p<0.05) in regard to egg weight, hen-day egg production, egg mass, cumulative egg production, feed conversion ratio, fertility, hatchability of eggs set, hatchability of fertile eggs and embryonic livability, followed by the results of flax oil (T2), whereas the lowest values for these traits recorded for corn oil (T3) followed by the results of sunflower oil (T1) which recorded the lowest means with relation to characteristics included in this study. However, there was no significant difference between T2 and T3 in respect to feed conversion ratio during the entire period of experiment. In general it can be recommended that use of fish oil (T4) and flax oil (T2) at levels of 3% in Japanese quail diet during the laying period get higher economic efficiency without adverse effects on productive and reproductive performance. Therefore, providing fish oil or flax oil to quail throughout their laying period may be a simple means to enhance reproductive efficiency of these birds.
INTRODUCTION
Oil and fats are usually added to the diet of poultry to enhance the energy density as economic tools o f producing energy-rich formulations. It was show that there was different constitution in terms of fatty acids structure, fatty acids contain carbon, oxygen and hydrogen and classified as saturated fatty acids, monounsaturated fatty acids, or polyunsaturated fatty acids. Fats of animals contain especially palmitic acid as a long chain saturated fatty acid except for fish oil. While vegetable oils contain a many quantities of longchain unsaturated fatty acids. The fat content and the composition of fatty acids in lipids of eggs have been involved in human health (Chow, 1992) . Norum (1992) found direct relationship between intake of saturated fatty acids and incidence of cardiovascular diseases. Aydin et al. (2006) reported that increasing the ratio of polyunsaturated fatty acids to saturated fatty acid of the diet reduced the plasma concentration of cholesterol, whereas Pappas et al. (2005) indicated that there were positive effects from the intake of monounsaturated fatty acids, such as oleic acid (C18:1 n-9) and of n-3 fatty acids on health, with reduced triglycerides concentration in blood. Initially, most efforts were concerned o n reducing the cholesterol content of final products and were met with various results (Basmacoglu et al., 2003) , but recently, researches has focused on dietary change to modify the fatty acids composition of food. Modifications of the fatty acids composition of the egg yolk may improve the health image of eggs and could enhance their supplementation value. Studies have shown that type of dietary lipids of the laying hen, can drastically change the lipid profile of the egg-yolk (Yang et al., 2000; Grobas et al., 2001) . Chekani-Azar et al. (2007) reported that marine oils (fish oil and certain marine algae) contain the long chain (C20 and longer) omega 3 fatty acids as being an important factor in the diet is for promote of health in man and animals than other origins. Over the past 20 years many studies and clinical investigations revealed that omega-3 PUFA, particularly Eicosapentaenoic Acid (EPA) and Decosahexaenoic Acid (DHA), which found at great amount in fish oil, exert beneficial effects on human health. Omega-3 (PUFA) are essential for normal growth and development and play important role in the prevention and treatment of CHD hypertension, inflammatory, autoimmune disorders and cancer (ElYamany et al., 2008) . Vegetable sources such as flax seed oil may clearly increase the n-3 fatty acid content in classification was done by Duncan's multiple range test the form of linolenic acid, the precursor of the whole n-3 (Duncan, 1955) . family. Sunflower and corn oil are the most unsaturated oil among widely consumed oil. Sunflower and corn oil are rich in omega-6 fatty acids especially linoleic acid (Baucells et al., 2000) . In this study, inclusion of 4 different oil sources that differ in fatty acid profile (Sunflower, flax, corn and fish oil) in laying quail diet at the level of 3% on productive and reproductive performance was examined.
MATERIALS AND METHODS
(p<0.05) in T4 (fish oil), followed by T2 (flax oil) than in Birds and treatments: One hundred and sixty eight 7 the remaining groups during the total period o f weeks old Japanese quail (48 males and 120 females) experiment. The cumulative feed consumption was were used in this experiment. Following one week of 215.43, 214.37, 202.47 and 201.06 (Table 5 , adaptation period) the quail were fed diets containing 6, 7, 8 and 9). On the other hand, in this experiment the 3% oil from sunflower, flax, corn, or fish oil. The quail better (p<0.05) feed conversion ratio was obtained from were allowed free access to food and water. The birds hens receiving diet containing fish oil, whereas there were housed in stainless steel wire cages with 7 quail were no significant differences between T2 and T3 and (2 males and 5 females) for each cage. Ingredients and T1 group recorded the worst value as concerns this trait. chemical composition of diet were shown in Table 1 .
The general mean of feed conversion ratio were 4.71, However, the fatty acid composition of oils used in this 4.08, 4.03 and 3.67 for T1, T2, T3 and T4, respectively experiment is presented in Table 2 . A regime of 17 h (Table 10) . constant lighting and continuous ventilation were provided and all birds were kept under uniform
Reproductive performance: Results of this experiment management conditions throughout the experimental revealed that laying quails fed the rations supplemented period.
with fish oil (T4) excel other groups with relation to Productive and reproductive performance: Productive eggs and embryonic mortality during all hatches that traits involved in this experiment were male body done during this experiment. However, flax oil (T2) weights, female body weights, feed consumption, egg surpasses T1 and T3 groups and T3 group recorded the weight, hen-day egg production, cumulative egg number, lowest means concerning these traits. The general egg mass and feed conversion ratio. A total of 120 eggs means for these traits were: 81.57, 87.15, 83.96, from each treatment groups at 9, 11, 13 and 15 weeks of 90.14%; 75.71, 83.38, 79.4, 88.73%; 87.67, 93.92, 90 .91, age were collected and used to investigate reproduction 97.08%; 12.32, 6.08, 9.09 and 2.92% for T1, T2, T3 and parameters. Eggs were collected daily over a 7 days T4, respectively (Table 11 ). period and were randomly inserted into incubator after numbering. Eggs were incubated at a temperature of 37.8 C with 55% relative humidity for 14 days. They were o then transferred at random to hatcher trays and were maintained at 37.2 C and 75% relative humidity until o hatching. The numbers of hatched chicks were counted after 18 days of incubation and then fertility, hatchability of total eggs, hatchability of fertile eggs and embryonic mortality in the treatment groups were determined.
Statistical analysis:
Data were statistically analysis using the general linear model for analysis of variance of SAS (2000). Test of significance for the difference between means of different levels within each
RESULTS
Productive performance: Body weights of hens and males determined fortnightly are shown in Table 3 and 4. Hens and males body weight was not affected by dietary oil addition through the entire experimental period. The feed consumption was not affected by the oils used in this study, while egg weight, egg production, egg mass and cumulative egg production were higher fertility, hatchability of total eggs, hatchability of fertile
DISCUSSION
As noticed from Table 3 and 4 there were no significant differences between treatments groups respecting body weights of males and females during total period of experiment and respecting the general mean of these two traits. The absence of the effect of dietary inclusion of different oil sources on the body weights of quails in this experiment confirmed the findings of other researches who found no significant differences for dietary oil sources on body weight of quails (Bozkurt et al., 2008; Guclu et al., 2008) and laying hens (Shafey et al., 2003) and broiler (Newman et al., 2002) . The positive results obtained in this experiment when diet of quail 0.27 0.27 0.27 0.27 *Golden protein concentrate provided per kg: : 2500 ME/kg; 40% crude protein; 9% crude fat; 4.5% crude fiber; 9% calcium; 2.3% available phosphorus; 2.3% lysine; 1.25 methionine; 1.8% methionine + cystine; 100000 IU vit A; 10 mg vit B1; 100 mg vit B12; 20 mg vit K3; 50 mg copper; 700 mg manganese; 2 mg selenium; 200 mg vit E; 0.5 mg biotin; 5 mg folic acid; 200 mg niacin; 80 mg pantothenic acid; 10 mg iodine; 25000IU vit D3; 500 mg iron; 10 mg cobalt; 600 mg zinc; 10 mg vit B6. **Calculated composition was according to NRC (1994) supplemented with fish oil and flax oil as compared with of omega-3 fatty acids and low ratio of omega-6 to corn oil and sunflower oil in respect to productive and omega-3 fatty acids. Dalton (2000) reported that the reproductive traits included in this experiment may be decrease in the ratio of omega-6 to omega-3 fatty acids explained by that fish oil and flax oil contain high amount in Japanese quail diet resulted in significant increase in Table 3 : Effect of different oil sources on female body weight (g) Table 7 : Effect of different oil sources on hen-day egg production (Mean±SE) of quail Periods  T1  T2  T3  T4  0 Periods  T1  T2  T3  T4  1 Periods  T1  T2  T3  T4  1 egg size, egg production, fertility, hatchability and decrease in early embryonic mortality. Important nutritionally-essential n-3 fatty acids are: "-Linolenic Periods  T1  T2  T3  T4  1 Periods  T1  T2  T3  T4  1 resulted in improvement in egg production performance, added to the diet. Incorporation of these oils, especially fertility, egg weight, chick weight, hatch of egg set without fish oil and flax oil in the diet of quail may have practical any adverse effect on body weight. value in improving the productive and reproductive traits On the other hand, the improvement in the productive of Japanese quail. traits of laying quail when flax oil was supplemented to the diet of quail in comparison with sunflower oil and corn oil groups may be attributed to hormone metabolism regulation by dietary phytoestrogens, mainly estrogen (Caston et al., 1994; Aydin et al., 2006) . Souza et al. (2008) reported that flaxseeds contain high quantity of phytoestrogens like lignans and isoflavones which play important role in regulate reproductive performance and fatty acid profile of eggs of semi-heavy layers. The lignans are group of chemical compounds found i n plants, particularly in flaxseed. Lignans are one of the major classes of phytoestrogens, which are estrogenlike chemicals and also act as antioxidants. Lignans function as phytoestrogens, due the similarities the phytoestrogens from flaxseed (enterolactone and enterodiol) may impact estrogen metabolism for the better. They do this by binding to estrogen receptors on cell membranes and either block the action of the strong steroidal estrogens or act like weak estrogens when the body is deficient (Dawson, 2008) . Begum et al. (2004) summarized the benefits of lignan for many cases as follows: Energy levels, sleep patterns, immune support, hormone health, constipation, digestion, anti-fungal, anti-viral, anti-parasitical, skin conditions and anticarcinogenic. A rich source of minerals, omega-3 fatty acids, phytoestrogens and soluble and insoluble fiber, gave abundant evidence that supports the value o f flaxseed in preventing diverse illnesses such as heart disease and cancer as well as helping to address common ailments such as digestive irregularity and enhancing reproductive performance in both males and females (Guilliams, 2000) . Leskanich and Noble (1997) indicated that omega-3 fatty acids help lower blood triglycerides and cholesterol levels. However, omega-3 fatty acids are also required for normal growth and development, good production and distinguished reproductive performance. Flaxseed is higher in omega-3 fatty acids and lowers in saturated fatty acids than other grains. As a result, the eggs produced from hens on this formula are higher in omega-3 fatty acids (Pruuthi et al., 2007) . DaSilva et al. (2009) reported that supplementation the quail diet with flaxseed at levels of 1.5, 3.0, or 5.0% resulted in significant increase in n-3 fatty acid level compared to that of control group. However, the n-6/n-3 decreased from 21:30 (control group) to 4.52 (5% flaxseed group), which is a better value from the nutritional viewpoint.
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Conclusion:
The results of the present experiment demonstrated that different oil sources had varying effects on productive and reproductive traits of quail. This is reflected by the fatty acid composition of this oils
